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Abstract. An inexpensive sedimentation chamber to obtain cytologic specimens of cerebrospinal fluid (CSF) is described. The device, which has a total cost of about $5.00 can be built in few minutes. The device permits the cytologic study of specimens of CSF in clinics, where because of economic constraints, a cytocentrifuge is not available. The device permits the study of the CSF cells on either air-dried or wet smears even under field conditions, and the results obtained are consistent. Also, the device permits to retrieve the cell-free fluid for its use in chemical or immunologic procedures.
Several procedures are available for the morphologic study of the cerebrospinal fluid (CSF) cells. The cytocentrifuge smear is by far the best, but it requires specialized equipment. Through the years, several methods that do not require a centrifuge have been proposed. [1] [2] [3] [4] [5] One of these uses a special device, consisting of several precisely assembled, machined, plastic and metal parts. 2,3 A simple cutoff standard plastic centrifuge tube has also been recommended by others. 1 However, when cutting plastic, a 90Њ flat, smooth cut surface is very difficult to obtain, and because of this, such a method requires standing the tube over a ring of Vaseline to seal the imperfections left by the sawing of the tube. In addition, with the latter method, the cells are scattered over a very large area.
Despite the apparent simplicity of the latter procedure, which has been available for more than 15 years, the cytologic study of the CSF is still done most often in large veterinary hospitals where cytocentrifuges are available, and many private practitioners simply try to obtain a diagnosis without the use of CSF cytology. Because the cells begin to disintegrate very quickly, most clinical pathology laboratories in veterinary teaching hospitals have protocols to prepare cytocentrifuge smears within 30 minutes of the collection of a CSF sample. This makes the cytologic study of CSF specimens sent through the mail impractical at best, and a simple method that practitioners can use in house is still needed. A simple, easy-to-assemble device with a cost of about $5.00 is described in this study. The necessary parts are listed below (Figs. 1, 2 ). The part dimensions may be changed as the user desires, for the device's design allows for considerable variations: 1) a wooden board of 2 ϫ 4 ϫ 3/4 inches (part no. 1 in Figs. 1, 2) , 2) a wooden board of 4 ϫ 4 ϫ 3/4 inches (part no. 2 in Figs. 1,  2) , 3) wooden board of 3/8 ϫ 1/2 ϫ 2 inches (part no. 3 in Figs. 1, 2) (available in hobby stores), 4) 1 cabinet door latch, preferably of the type that uses 2 steel balls. If one with steel balls is not available, one with rollers could be a second best, 5) disposable tuberculin syringes.
Boards nos. 1 and 2 are screwed, nailed, or glued to each other at a 90Њ angle, as shown in Figs. 1, 2 . Then, board no. 3 is glued to the internal side of the vertical (no. 1) board, allowing at least 1/4-inch clearing above board no. 2 for the microscope slide. The cabinet door latch is screwed onto board no. 3.
The plunger is removed from a clean tuberculin syringe. The barrel of the syringe is cut with a pair of metal shears or a sharp knife, at a point close to the needle's receptacle, to produce a cylinder open at both ends. No precision is required for this cut, for it will become the open top of the cylinder. A clean slide is placed on the device (Fig. 2) . The cylinder is now pressed through the cabinet door latch with the cut end facing up and forced to rest flat over the slide. The 2 ''wings'' of the syringe allow for a full flat contact with the slide at 90Њ, which is kept in position by the pressure of the latch.
Because the area of contact between the latch's steel balls and the tuberculin syringe is minimal, this allows to compensate for minute variations produced by the latch not having been attached perfectly parallel to the horizontal board or perfectly perpendicular. Using a Pasteur pipette or a 3inch long needle, 0.5 ml of CSF is dispensed into the syringe. After 30-60 minutes of sedimentation time, enough cells will have settled onto the slide for an accurate cytologic evaluation. The supernatant can be removed (with a thin Pasteur pipette or a long needle attached to a syringe) and may be used for chemical determinations. The separation between parts nos. 3 and 2 enables the glass slide to be placed partially underneath part no. 3, and this way enables the tuberculin syringe to be placed close to the very center of the glass slide.
An alternate method consists of punching a hole on a strip of filter paper, which is then placed over the slide. The standard office paper punches produce holes that are the exact diameter of the tuberculin syringe. When the CSF is added, the filter absorbs the fluid, and the cells settle onto the slide.
With either method, at the end of the sedimentation, the tuberculin syringe is removed by lifting it first straight up, and then the microscope slide is retrieved. If the smear is going to be evaluated while wet, then the cells are never allowed to dry, for (because the CSF contains very little protein), the cells would explode as a result of osmotic changes taking place as the smear dries out. To prevent the cells from breaking, they have to be studied while wet, by adding a drop of 0.5% new methylene blue in saline solution and then adding a coverslip. If air-dried smears are desired, a drop of 10% bovine albumin or cell-free plasma or serum from the same animal can be placed at the bottom of the chamber before sedimentation. The extra albumin protects the cells from osmotic rupture during the drying of the smears. Once air dried, the smears can be mailed to a pathologist for a more accurate evaluation. However, adding bovine albumin, plasma, or serum, does not allow to retrieve cell-free CSF for chemical determinations.
Because the tuberculin syringe has a very narrow inner diameter, the cells fall over a very small circular area about 1/8 of an inch in diameter, which is almost exactly the area covered by the 10ϫ objective (with 10ϫ eyepieces). This makes the finding of the cells much easier for an unexperienced person. Also, because of the shape of the wooden boards and the pressure from the cabinet latch, the cylinder can not be knocked down accidentally, for the tuberculin syringe has just the right diameter to be held firmly by the cabinet latch. The entire sedimentation device is small enough to be placed in the refrigerator to prevent cell deterioration during the procedure.
